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blow of the rock drill is similar to that of the steam-hammer. 
Ex pede Herculem ! It appeared, however, that the makers of 
the machines framed the conditions of trial, so that, presumably, 
every one concerned was satisfied. 

THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual meeting of the Institution of Naval Architects 
was held last week, on Wednesday, Thursday, and Friday, 

at the rooms of the Society of Arts, lent by the latter Society for 
the purpose. The meeting in question was one of the most sue· 
cess!ul held for many years ; the merit of the papers and the 
large attendance of members speaking volumes as to the 
flourishing state of this excellent Society. As there were just 
a dozen items in the programme, including the President's 
Address, it will be evident that we can do no more than 
mention some of the papers read. 

The one fault we have had to find in the management of this 
Institution is that it gives us too many good things at once. It 
holds but one meeting a year, and that is divided into five 
sittings. In this way matters that would supply a whole season's 
programme for many kindred institutions have been crowded into 
the sole meeting of the year, which has to be rushed through in 
three days. We have dwelt on this subject before, and know 
for a fact that our remarks have met with the approval of a 
considerable number of members. We are glad, therefore, to 
learn that it is proposed in future to hold two meetings every 
year. If an effort is made by the Council to improve the 
quality of the discussions-which can only be done by giving 
them more time-rather . than by adding to the number of 
papers, the new departure will, we feel sure, be additionally 
welcome. 

The following is a list of the papers read and discussed :
I. "Future Policy of War-ship Building," by Lord Brassey. 
2. "On some recent American War-ship Designs for the Ameri· 
can Navy," by J. H. Biles. 3· "On Boiler Deposits," by 
Prof. Vivian B. Lewes. 4· " Study of Certain Phenomena 
of Compression," by M. Marchal. S· "Boiler Construction 
suitable for withstanding the Strains of Forced Draught," by A. 
F. Yarrow. 6. "Recent Improvements in Armour for Vessels," 
by M. Barba, Chief Engineer of Schneider and Co., Creusot. 
1· "On the Alteration in form of Steel Vessels due to Different 
Conditions of Loading," by Thomas Phillips. 8. "The 
Internal Stresses in Steel Plating," by J. A. Yates. 9· "Cer· 
tain Details of Marine Engineering," by Thomas Mudd. 
10. ''On Combined Crank, Crank and Intermediate Shafts, for 
Marine Engines, and on their liability to Fracture," by C. H. 
Haswell. II. "An Assistant Cylinder for Marine Engines," 
by David Joy. The President, Lord Ravensworth, occupied 
the chair throughout. 

The two great features of the meeting were undoubtedly Mr. 
Yarrow's paper on boiler construction, and Lord Brassey's contri· 
but ion on war-ship policy. The respective values attached to these 
memoirs naturally depended on the walk in life of those 
appraising them ; the Admirals mustering in unusual force to 
hear Lord Brassey, wl.1ilst there was a tremendous gathering of 
engineers to listen to Mr. Yarrow; indeed, we have seldom 
seen the theatre in John Street more crowded than it was last 
Thursday. Each of these papers had an addendum, Lord 
Brassey's in Mr. Biles's contribution, and Mr. Yarrow's in Mr. 
Mudd's paper, which gave some very valuable practical additions 
to our knowledge of the science of boiler construction. 

We have used the term "science of boiler construction" ad· 
visedly. Last week we should have hesitated to apply it, as 
being a subject almost non·elCistent. Steam engineers have woe
fully neglected the source of their power in time past. The engine 
has been like a favourite child, no trouble too great to expend 
upon it ; but the boiler has been, figuratively speaking, left out 
in the cold. Such improvements as have been made in its con
struction have been due to inventive ability of the ingenious me
ehanic order. Hardly anyone has thought of treating the 
boiler philosophically ; at least hardly any one before Mr. 
Yarrow. The boiler has had its revenge. It has been the un
certain factor, and, in marine engineering, the prime source of 
trouble. We wish we could give all the beautiful elCperiments 
by which Mr. Yarrow illustrated the reason of the ills to which 
boilers are subject when they are pressed to a high rate of duty. 
Everyone has heard of the difficulties that have arisen in our own 
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and foreign navies from the endeavour to apply forced draught 
to war-vessels. The curious fact has remained that whilst time 
after time the larger vessels of the navy came brrck from abortive 
trials with boilers leaking at every tube, Mr. Yarrow could run 
the trials of his torpedo boats, having a high forced draught 

with almost unvarying success. The prime reason for all 
whtch was made apparent by the paper of Thursday evening last. 
It may be explained in a few words : Mr. Yarrow has treated his 
subject in the true spirit of scientific research. He has taken 

it arose, and investigated it to the bottom, dealing 
wtth had to and the method of construction, upon 
a basts of sctenllfic reasonmg. A good example of this was shown 
in the manner in which he explained the ovalling of tube plate 
holes, one of the most fruitful sources of trouble to those who 
run marine boilers with forced draught. Mr. Yarrow first 
gathered together all the known facts on the suhject. He took 
the two metals of which tube plates are composed-namely, 
copper and steel-and tabulated their rates of expansion under 
various temperatures, and their ratio of conductivity of heat. 
By the facts so ascertained, and the analogy of a well-known 
blacksmith's operation-that of reducing the size of a tire by 
repeated heatings and coolings on one side only-he formulated 
certain hypotheses, which he proved by elCperiment to be well 
founded. His reasoning was clearly set out in his paper, and his 
experiments were successfully repeated before the meeting. The 
conclusions involve some interesting problems of molecular 
physics, and we regret we cannot give the matter the space it 
deserves ; but a satisfactory explanation would involve the re
production of Mr. Yarrow's diag1ams and illustrations of his 
apparatus. We have dwelt somewhat at length on this paper, 
partly because it is likely to be of especial interest to our readers, 
but more especially because it affords a most welcome precedent 
which we hope many other principals of engineering factories 
will fo II ow. 

Turning to the other papers, we find them all at least of 
moderate merit, and many of them excellent. Mr. Phillips's 
contribution on the alteration in form of steel vessels was a 
praiseworthy effort to put an important branch of ship construe· 
tion on a more satisfactory basis. From his exceptional position 
he was able to carry out a series of practical investigations as to 
the alteration of form of ships under certain conditions of stress, 
which are so far satisfactory that they go to prove the elCisling 
regulations in force on this subject are sufficient. The paper 
did not pass without criticism, and indeed gave rise to one of the 
best discussions of the meeting. The paper of Mr. Yates was a 
more philosophical effort on a cognate subject. A consideration of 
the internal stresses in steel plating due to water pressure 
involves some very debatable matter, and the author's mathe
matics did not pass without criticism. It is characteristic of the 
time that Mr. Bryan, whose admirable paper on the buckling of 
a thin steel plate will be remembered, journeyed up from 
Cambridge purposely to speak on this paper. His mathe
matical analysis of the subject will form a valuable page in the 
Transactions. 

Prof. Lewes's paper on boiler deposits was eminently practical, 
and a most welcome addition to a too little studied subject. The 
Institution and the engineering world in general are fortunate in 
getting a competent chemist to turn his attention to these 
matters. M. M. Marchal's paper was taken as read. The 
paper by M. Barba was somewhat disappointing, and the dis
cussion which followed it was decidedly "shoppy." The two 
remammg papers which were read, those of Mr. Mudd and 
Mr. Joy, were of a practical engineering interest; more 
especially Mr. Mudd's, which was full of instruction for 
working marine engineers. Mr. Haswell's contribution was 
not read. 

SCIENTIFIC SERIALS. 

American of Science, March.-On gold-coloured 
allotropic silver, by Mr. M. Carey Lea. The present paper is in 
continuation of one published in thisJoumal in June 1889, and 
has for its object the description of the reactions of gold-coloured 
allotropic silver. It is shown that there exists a well character
ized fo.rm of silver, intermediate between the allotropic silver 
previously described and ordinary silver, differing in a marked 
manner from both. All forms of energy act upon allotropic 
silver, converting it either into ordinary silver or into the inter-
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